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��������3ODVPRQV�DUH�FROOHFWLYH�RVFLOODWLRQV�RI�HOHFWURQV�LQ�WKH�FRQGXFWLRQ�EDQG�RI�PHWDOOLF�QDQRVWUXFWXUHV�DW�RSWLFDO�IUHTXHQFLHV��7KH
ILHOG�RI�QDQRSODVPRQLFV�KDV�OHG�WR�D�QXPEHU�RI�DSSOLFDWLRQV��LQFOXGLQJ�HQKDQFHPHQW�RI�SKRWRYROWDLF�GHYLFHV��XOWUDVHQVLWLYH
ELR�GHWHFWLRQ��DQG�VXUIDFH�HQKDQFHG�UDPDQ�VSHFWURVFRS\��7R�IXUWKHU�DGYDQFH�WKH�DSSOLFDWLRQ�RI�SODVPRQLFV�IRU�QDQRVFDOH�OLJKW
VRXUFHV��ZH�DUH�LQWHUHVWHG�LQ�WKH�LQWHUDFWLRQ�EHWZHHQ�SODVPRQLF�VWUXFWXUHV�DQG�JDLQ�PDWHULDOV��7KH�VSHFLILF�W\SH�RI�SODVPRQLF
VWUXFWXUHV�XQGHU�H[DPLQDWLRQ�H[KLELWV�VXUIDFH�ODWWLFH�SODVPRQV��ZKHUHLQ�OLJKW�LV�WUDSSHG�LQ�WKH�SODQH�RI�QDQRVWUXFWXUHV��DQG�WKH
HOHFWULF�GLSROHV�RI�LQGLYLGXDO�QDQRSDUWLFOHV�RVFLOODWH�LQ�SKDVH�>�@�$FFRUGLQJ�WR�)HUPL
V�JROGHQ�UXOH��SODVPRQLF�VWUXFWXUHV�ZLOO�PRGLI\
WKH�RSWLFDO�ORFDO�GHQVLW\�RI�VWDWHV��HQKDQFLQJ�WKH�VSRQWDQHRXV�HPLVVLRQ�UDWH�RI�HPLWWHUV�E\�WKH�3XUFHOO�IDFWRU�>�@�)XUWKHUPRUH�
VXUIDFH�ODWWLFH�SODVPRQ�PRGHV�VXSSUHVV�UDGLDWLYH�ORVV�LQ�WKH�PHWDOOLF�VWUXFWXUHV�E\�FDQFHOLQJ�RXW�VFDWWHULQJ�OLQHZLGWK�RI�LQGLYLGXDO
SDUWLFOHV��:LWK�WKHVH�WZR�IHDWXUHV��JDLQ�PHGLD�VXFK�DV�TXDQWXP�GRWV��4'V��FDQ�EH�HIILFLHQWO\�SXPSHG�DQG�ZLOO�H[KLELW�HQKDQFHG
IOXRUHVFHQFH��DPSOLILHG�VSRQWDQHRXV�HPLVVLRQ�DQG�HYHQ�ODVLQJ�DFWLRQ��

��������7KLV�DELOLW\�RI�VXUIDFH�ODWWLFH�SODVPRQ�PRGHV�WR�HQKDQFH�WKH�IOXRUHVFHQFH�RI�QHDUE\�HPLWWHUV��FRXOG�DOVR�VXSSRUW�D�PDMRU
EUHDNWKURXJK�IRU�FDUERQ�QDQRWXEHV��&17V��DV�JDLQ�PHGLD��&17V�KDYH�EHHQ�ZLGHO\�VWXGLHG�IRU�WKHLU�VWUXFWXUDO�DQG�HOHFWURQLF
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SURSHUWLHV��EXW�WKH\�DOVR�GLVSOD\�SRWHQWLDOO\�XVHIXO�RSWLFDO�SURSHUWLHV�WKDW�KDYH�\HW�WR�EH�GHYHORSHG��&HUWDLQ�VSHFLHV�RI�&17V�DFW�DV
QHDU�,5�HPLWWHUV�RI�ORZ�HIILFLHQF\��6WXG\LQJ�H[FLWRQ�SODVPRQ�LQWHUDFWLRQV�LQ�&17V�FRXSOHG�WR�SODVPRQLF�DUUD\V�PD\�DOORZ�IRU
HQKDQFHG�&17�HPLVVLRQ�OHDGLQJ�WR�QHZ�DSSOLFDWLRQV�IRU�&17V�DV�D�JDLQ�PHGLXP�

'HVFULSWLRQ�RI�5HVHDUFK

�� 'HVFULEH�WKH�VFLHQWLILF�RU�WHFKQLFDO�SXUSRVH�DQG�WKH�LPSRUWDQFH�RI�WKH�SURSRVHG�UHVHDUFK�
��������6FLHQWLILFDOO\��ZH�DUH�LQWHUHVWHG�LQ�KRZ�HQHUJ\�WUDQVIHUV�IURP�JDLQ�PHGLD�WR�WKH�QDQRSODVPRQLF�VWUXFWXUHV�DQG�KRZ�JDLQ�PHGLD
XVH�WKH�SURSHUWLHV�RI�VXUIDFH�ODWWLFH�SODVPRQ�PRGHV�DV�DQ�HQHUJ\�RXWSXW�FKDQQHO��&RPSDUHG�WR�VXUIDFH�SODVPRQ�SRODULWRQV�LQ
FRQWLQXRXV�PHWDOOLF�ILOPV�DQG�ORFDOL]HG�VXUIDFH�SODVPRQV�LQ�LQGLYLGXDO�QDQRSDUWLFOHV��VXUIDFH�ODWWLFH�SODVPRQ�PRGHV�RI�QDQRSDUWLFOH
DUUD\V�FDQ�QRW�RQO\�KLJKO\�FRQFHQWUDWH�OLJKW�RQ�VXEZDYHOHQJWK�VFDOH��EXW�DOVR�FRQILQH�OLJKW�LQ�WKH�SODQH�RI�WKH�VXEVWUDWH�DQG
VXSSUHVV�WKH�GLVVLSDWLYH�ORVVHV�RI�WKH�V\VWHP��7KXV��QRQOLQHDU�HIIHFWV�VXFK�DV�DPSOLILHG�VSRQWDQHRXV�HPLVVLRQ�DQG�FRKHUHQW�ODVLQJ
DFWLRQ�ZLOO�EH�DFKLHYDEOH�ZLWK�D�VXUIDFH�ODWWLFH�SODVPRQ�PRGH�WKDW�SURYLGHV�VWDEOH�RSWLFDO�IHHGEDFN��7KLV�LQWHUDFWLRQ�EHWZHHQ
QDQRSDUWLFOH�DUUD\V�DQG�TXDQWXP�HPLWWHUV�ZLOO�LQFUHDVH�WKH�GHFD\�UDWH�RI�H[FLWRQV�DQG�WKH�HPLVVLRQ�ZLOO�IROORZ�WKH�VXUIDFH�ODWWLFH
SODVPRQ�PRGH�GLVSHUVLRQ��7KLV�UHVHDUFK�ZLOO�SURYLGH�XV�ZLWK�LQVLJKW�UHJDUGLQJ�HQHUJ\�G\QDPLFV�RI�SODVPRQ�H[FLWRQ�V\VWHPV�LQ�WKH
VWURQJ�FRXSOLQJ�UHJLPH��:H�DUH�LQWHUHVWHG�LQ�ERWK�TXDQWXP�GRWV��4'V��DQG�FDUERQ�QDQRWXEHV��&17V��DV�JDLQ�PHGLD�
���������4'V�KDYH�KLJK�SKRWRVWDELOLW\�DQG�ZHOO�FRQWUROOHG�DEVRUSWLRQ�DQG�HPLVVLRQ�EDQGV�GXH�WR�WKHLU�VSDWLDO�FRQILQHPHQW��VR�WKH\
KDYH�EHHQ�ZLGHO\�XVHG�LQ�ELRPHGLFDO�LPDJLQJ>�@��/('V>�@��DQG�SKRWRYROWDLFV>�@��&RPSDUHG�WR�RUJDQLF�ODVHU�G\H��4'V�KDYH�D�KLJKHU
TXDQWXP�\LHOG�DQG�SKRWREOHDFKLQJ�UHVLVWDQFH�XQGHU�KLJK�H[WHUQDO�SXPSLQJ��ZKLFK�PDNHV�WKHP�LGHDO�JDLQ�PHGLD�IRU�SODVPRQLF
ODVLQJ�DSSOLFDWLRQV��3UHYLRXV�VWXGLHV�GHPRQVWUDWHG�ODUJH�HQKDQFHPHQW�RI�IOXRUHVFHQFH�HIILFLHQF\>�@�RU�LQFUHDVH�RI�GHFD\�UDWH�RI
VSRQWDQHRXV�HPLVVLRQ>�@�ZKHQ�FRXSOHG�WR�SODVPRQLF�VWUXFWXUHV��+RZHYHU��ODVLQJ�DFWLRQ�LV�KDUG�WR�REVHUYH�ZLWKLQ�4'�SODVPRQLF
VWUXFWXUHV�EHFDXVH�HIILFLHQW�RSWLFDO�IHHGEDFN�DQG�GHFUHDVHV�LQ�ORVVHV�DUH�HVVHQWLDO�WR�XVLQJ�4'V�DV�JDLQ�PHGLXP�LQ�QDQRODVHUV��$
VXUIDFH�ODWWLFH�SODVPRQ�PRGH�WKDW�VXSSRUWV�XOWUDIDVW�G\QDPLFV�DQG�KLJK�PRGH�TXDOLW\�DQG�VXSSUHVVHV�ORVVHV�HQDEOHV�XV�WR�H[SORUH
WKH�VWURQJ�FRXSOLQJ�EHWZHHQ�4'V�DQG�SODVPRQLF�VWUXFWXUHV��1RWDEO\��WKH�H[FLWRQV�LQ�4'V�DUH�GHORFDOL]HG�:DQQLHU�H[FLWRQV��ZKRVH
LQWHUDFWLRQ�ZLWK�SODVPRQV�LQ�WKH�VWURQJ�FRXSOLQJ�UHJLPH�KDV�QRW�EHHQ�IXOO\�VWXGLHG�
���������&17V�KDYH�PDQ\�SURSHUWLHV�RI�DQ�LGHDO�JDLQ�PDWHULDO��WKH\�DUH�UREXVW�DJDLQVW�SKRWR�EOHDFKLQJ��GLVSOD\�DQ�DVVRUWPHQW�RI
HPLVVLRQ�IUHTXHQFLHV�EDVHG�RQ�FKLUDOLW\��DQG�VXSSRUW�VFDODEOH�SURFHVVLQJ�PHWKRGV�>���������@�+RZHYHU��ORZ�SKRWROXPLQHVFHQFH
HIILFLHQF\���������KDV�ODUJHO\�SUHYHQWHG�WKH�DSSOLFDWLRQ�RI�&17V�DV�HPLWWHUV�LQ�SKRWRQLF�GHYLFHV�VXFK�DV�ODVHUV�DQG�/('V�>�����@
,Q�FRPSDULVRQ��PDQ\�ODVHU�G\HV�XVHG�DV�JDLQ�PHGLD�LQ�FRQYHQWLRQDO�ODVHU�V\VWHPV�SRVVHVV�TXDQWXP�HIILFLHQFLHV�ZHOO�RYHU�����
WKXV�&17V�HPLVVLRQ�UHTXLUHV�VHYHUDO�IROG�HQKDQFHPHQW�EHIRUH�EHFRPLQJ�D�YLDEOH�JDLQ�PHGLXP�FDQGLGDWH��2QH�SRWHQWLDO�VROXWLRQ�LV
WR�FRXSOH�WKH�HPLVVLRQ�RI�&17V�WR�WKH�VXUIDFH�ODWWLFH�SODVPRQ�PRGH�RI�JROG�QDQRSDUWLFOH�DUUD\V��7KH�SODVPRQLF�QDQRSDUWLFOH�DUUD\V
ZRXOG�SURYLGH�D�KLJK�RSWLFDO�ORFDO�GHQVLW\�RI�VWDWHV�IRU�HQKDQFLQJ�&17�HPLVVLRQ��DQG�VXFK�SODVPRQ�H[FLWRQ�V\VWHP�LQYROYLQJ�&17V
KDYH�QRW�EHHQ�ZHOO�VWXGLHG�

�� 'HVFULEH�DQG�MXVWLI\�WKH�UHOHYDQFH�RI�WKH�SURSRVHG�UHVHDUFK�WR�QDQRVFLHQFH�QDQRWHFKQRORJ\�
��������:H�XVH�VFDODEOH�QDQRIDEULFDWLRQ�WHFKQLTXHV�IRU�FUHDWLQJ�SODVPRQLF�SDUWLFOH�DUUD\V�RYHU�ODUJH�DUHDV��!��FPA���H[KLELWLQJ
H[WUDRUGLQDU\�RSWLFDO�UHVSRQVHV��7KLV�H[SHUWLVH�DOORZV�XV�WR�FRQGXFW�UHVHDUFK�RQ�WKH�IXQGDPHQWDO�VFLHQFH�RI�SODVPRQLF�V\VWHPV�
ZKRVH�VFDODELOLW\�PDNH�WKHP�SUDFWLFDO�IRU�QDQRVFDOH�GHYLFH�DSSOLFDWLRQV�VXFK�DV�ODVHUV�DQG�/('V��4'V�DUH�PDWHULDOV�ZLWK
QDQRVFDOH�VSDWLDO�FRQILQHPHQW��ZKRVH�DEVRUSWLRQ�DQG�HPLVVLRQ�SURSHUWLHV�FDQ�EH�FRQWUROOHG�E\�WKHLU�JURZLQJ�SURFHVV��7KLV
IOH[LELOLW\�KDV�OHG�WR�VWXGLHV�DERXW�WKHLU�DSSOLFDWLRQV�VXFK�DV�IOXRUHVFHQFH�WDJJLQJ�LQ�ELRPHGLFDO�V\VWHP>�@��/('V>�@��DQG
SKRWRYROWDLFV>�@��6SHFLILFDOO\��SODPRQLF�ODVHUV�EDVHG�RQ�TXDQWXP�FRQILQHG�VHPLFRQGXFWRU�PDWHULDO�KDYH�EHHQ�VWXGLHG��+RZHYHU�
WKH\�XVXDOO\�XVH�PHWDOOLF�ILOPV�DV�WKHLU�SODVPRQLF�VWUXFWXUH��7R�GHFUHDVH�WKH�ORVVHV�LQ�WKHLU�V\VWHPV��WKH\�DSSOLHG�D�ORZ
WHPSHUDWXUH�HQYLURQPHQW>��@�RU�DQ�LQWHUQDO�UHIOHFWLRQ�RSWLFDO�GHVLJQ>��@��6XUIDFH�ODWWLFH�SODVPRQ�PRGHV�LQ�WKH�PHWDOOLF�QDQRSDUWLFOH
DUUD\V�KDYH�KLJK�RSWLFDO�PRGH�TXDOLW\�E\�VXSSUHVVLQJ�WKH�ORVV�ZKLFK�DOORZV�XV�WR�RSHUDWH�DW�URRP�WHPSHUDWXUH�DQG�XVH�VLPSOH
VWUXFWXUH�GHVLJQHG�IRU�WDUJHWHG�ZRUNLQJ�ZDYHOHQJWK��7KH�FRXSOLQJ�RI�GHORFDOL]HG�H[FLWRQV�LQ�4'V�ZLWK�VXUIDFH�ODWWLFH�SODVPRQV�LV
QRW�ZHOO�XQGHUVWRRG��VR�IRU�IXWXUH�DSSOLFDWLRQV��LW�LV�LPSRUWDQW�WR�VWXG\�WKH�IXQGDPHQWDO�HQHUJ\�G\QDPLFV�RI�WKLV�K\EULG�V\VWHP�
/LNHZLVH��&17V�KDYH�EHHQ�ZHOO�VWXGLHG�LQ�VRPH�UHVSHFWV��EXW�WKHLU�IOXRUHVFHQW�SURSHUWLHV�VWLOO�SRVVHVV�VLJQLILFDQW�XQORFNHG
SRWHQWLDO�WKDW�LV�OLNHO\�DFFHVVLEOH�ZKHQ�FRXSOHG�WR�SODVPRQLF�VWUXFWXUHV�

�� 3URYLGH�D�MXVWLILFDWLRQ�IRU�UHTXHVWLQJ�&10�UHVRXUFHV�DQG�WKH�SDUWLFXODU�FDSDELOLWLHV�FKRVHQ��HVSHFLDOO\�LI�\RX�KDYH
VLPLODU�LQVWUXPHQWV�LQ�\RXU�LQVWLWXWLRQ�
��������7R�VWXG\�WKH�HQHUJ\�WUDQVIHU�IURP�JDLQ�PHGLD�LQWR�SODVPRQLF�VWUXFWXUHV��LW�LV�FULWLFDO�WR�PHDVXUH�WKH�GHFD\�UDWH�RI�JDLQ�PHGLD
XVLQJ�WUDQVLHQW�DEVRUSWLRQ�VHWXSV��ZKLFK�LV�QRW�IHDVLEOH�ZLWK�RXU�RZQ�LQVWUXPHQWDWLRQ�
���������7R�HIILFLHQWO\�SXPS�RXU�JDLQ�PHGLD��ZH�QHHG�WXQDEOH�IHPWRVHFRQG�OLJKW�VRXUFHV�DURXQG�����QP�IRU�&G6H�&G6�4'V������QP
IRU�3E6�4'V�DQG�DURXQG�����QP�DQG�����QP�IRU�&17V�>�@�+RZHYHU��WKH�RQO\�ODVHU�VRXUFH�ZH�KDYH�LQ�RXU�ODE�LV�DQ�����QP�SXOVHG
ODVHU�VRXUFH�
���������0RUHRYHU��WKH�HPLVVLRQ�GHWHFWLRQ�LV�RXW�RI�WKH�UDQJH�RI�RXU�VSHFWURPHWHUV�DV�3E6�TXDQWXP�GRWV�DQG�&17V�VKRZ�HPLVVLRQ
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EH\RQG������QP�>�@�,Q�RUGHU�WR�PHDVXUH�WKHVH�VLJQDOV��ZH�QHHG�D�QHDU�,5�GHYLFH�
���������7KH�7&63&�VHWXS�DW�WKH�&10�KDV�D�WXQDEOH�OLJKW�VRXUFH�UDQJLQJ�IURP�����QP�WR������QP�ZKLFK�ZLOO�PHHW�RXU�H[FLWRQ
ZDYHOHQJWK�UHTXLUHPHQW�RI�JDLQ�PHGLXP��)XUWKHUPRUH��WKH�&10�LV�HTXLSSHG�IRU�GHWHFWLQJ�QHDU�,5�HPLVVLRQ��

�� 'HVFULEH�\RXU�VDPSOHV�DQG�SURFHGXUHV��DQG�H[SODLQ�WKH�EDVLV�IRU�WKH�WLPH�UHTXHVW�V��
��������$�W\SLFDO�VDPSOH�RI�RXU�VXUIDFH�ODWWLFH�SODVPRQ�V\VWHP�LV�$X�RU�$J�QDQRSDUWLFOHV�LQ�D�VTXDUH�DUUD\�RQ�WRS�RI�D�JODVV�VXEVWUDWH�
ZLWK�&U�RU�7L�XVHG�DV�DQ�DGKHVLRQ�OD\HU��)RU�4'V��ZH�ZLOO�VSLQFDVW�SKRWRUHVLVW�RQWR�LW�DQG�FUHDWH�D�PLFURFKDQQHO��4'V�VDPSOHV�DUH
GLVVROYHG�LQ�RUJDQLF�VROYHQW�DQG�VHDOHG�LQWR�WKH�PLFURFKDQQHOV��,Q�WKH�FDVH�RI�&17V��JHODWLQ�LV�XVHG�DV�D�GLVSHUVLRQ�PHGLXP��DQG
WKLV�VROXWLRQ�LV�WKHQ�IRUPHG�LQWR�D�WKLQ�ILOP�FRDWLQJ�WKH�$X�QDQRSDUWLFOH�DUUD\V�XVLQJ�WKH�GRFWRU�EODGH�PHWKRG��6DPSOH�SUHSDUDWLRQ�LQ
RXU�ODE�ZLOO�WDNH�RQH�ZHHN�
���������7KHQ��ZH�ZLOO�XVH�7&63&�PLFURVFRS\�WR�SXPS�WKH�V\VWHP�DW�LWV�EHVW�DEVRUSWLRQ�ZDYHOHQJWK��DQG�GHWHFW�WKH�HPLVVLRQ�VLJQDO�
8VXDOO\��4'�V\VWHPV�QHHG�H[FLWDWLRQ�DW�����QP�WR�����QP�DQG�����WR�����QP�UDQJHV��ZKHUHDV�&17V�UHTXLUH�H[FLWDWLRQ�DW�����QP
DQG�����QP�>�@
���������7UDQVLHQW�DEVRUSWLRQ�ZLOO�EH�DSSOLHG�WR�PHDVXUH�GHFD\�UDWH�RI�WKH�JDLQ�PHGLXP�ZLWK�DQG�ZLWKRXW�WKH�SODVPRQLF
QDQRVWUXFWXUHV�
���������,GHDOO\��ZH�QHHG�RQH�YLVLW�WR�FKDUDFWHUL]H�HDFK�V\VWHP��)RU�HDFK�YLVLW��ZH�QHHG�WZR�GD\V�RQ�7$�DQG�7&63&�VHWXSV�
UHVSHFWLYHO\��+RZHYHU��RZLQJ�WR�WKH�LPSHUIHFWLRQ�FDXVHG�E\�QDQRIDEULFDWLRQ�DQG�SRVVLEOH�GDPDJHV�WR�WKH�VDPSOHV�XQGHU�ODVHU
H[SRVXUH��ZH�PD\�QHHG�WR�UHPDNH�QHZ�VDPSOHV�IRU�WKHVH�PHDVXUHPHQWV��$OVR��ZH�ZRXOG�OLNH�WR�WU\�GLIIHUHQW�W\SHV�RI�4'V�DQG
&17V�VDPSOHV�XVLQJ�GLIIHUHQW�&17�FKLUDOLWLHV�RU�GLVSHUVLRQ�PHGLD�RWKHU�WKDQ�JHODWLQ�
���������,Q�WRWDO��ZH�SODQ�WR�PDNH����YLVLWV�DQG�WKH�HQWLUH�SURSRVHG�SURMHFW�ZLOO�VSDQ�RYHU����PRQWKV�

�� 'HVFULEH�DOO�RI�WKH�SDUWLFLSDQWV
�SUHYLRXV�H[SHULHQFH�UHOHYDQW�WR�WKH�SURSRVHG�UHVHDUFK�$1'�DQ\�SUHOLPLQDU\�UHVHDUFK
UHVXOWV�REWDLQHG�
��������$OO�SDUWLFLSDQWV�LQ�WKLV�SURSRVDO�KDYH�DPSOH�H[SHULHQFH�ZLWK�QDQRIDEULFDWLRQ�PHWKRGV�IRU�SURGXFLQJ�SODVPRQLF�QDQRSDUWLFOH
DUUD\V�VWXGLHG�LQ�WKH�SURSRVHG�UHVHDUFK�SURMHFWV��7KH�VFDODEOH�IDEULFDWLRQ�WHFKQLTXHV�LQYROYH�SKDVH�VKLIWLQJ�SKRWROLWKRJUDSK\�
6$1(�LQ6$1(�HPERVVLQJ��HWFKLQJ��H�EHDP�GHSRVLWLRQ��DQG�3((/>��@��:H�KDYH�FKDUDFWHUL]HG�WKH�OLQHDU�RSWLFDO�SURSHUWLHV�RI�RXU
IDEULFDWHG�PHWDO�DUUD\V�XVLQJ�D�KRPHPDGH�URWDWLRQDO�VWDJH�WR�LGHQWLI\�WKH�TXDOLW\�DQG�GLVSHUVLRQ�SURSHUWLHV�RI�WKH�VXUIDFH�ODWWLFH
SODVPRQ�PRGH��DQG�89�9LV�PHDVXUHPHQWV�WR�FRQILUP�VSHFWUDO�RYHUODS�RI�WKH�VXUIDFH�ODWWLFH�PRGH�ZLWK�WKH�HPLVVLRQ�RI�YDULRXV�JDLQ
PHGLD��7KH�SURWRW\SH�V\VWHP�WKDW�KDV�EHHQ�VWXGLHG�LQ�RXU�JURXS�LV�G\H�PROHFXOHV�ZLWKLQ�D�SODVPRQLF�VWUXFWXUH�>��@�7KH
SDUWLFLSDQWV�KDYH�KDQGV�RQ�IHPWRVHFRQG�SXOVH�ODVHU�H[SHULHQFH�IRU�SXPSLQJ�DQG�PHDVXULQJ�HPLVVLRQ�IURP�WKLV�DFWLYH�SODVPRQ
V\VWHP��7KH�DEVRUSWLRQ�DQG�HPLVVLRQ�VSHFWUD�RI�&17V�KDYH�EHHQ�PHDVXUHG�XVLQJ�WKH�+RULED�-RELQ�<YRQ�1DQRORJ
6SHFWURIOXRULPHWHU�DW�WKH�&10�DV�SDUW�RI�3URSRVDO�1R���������7KLV�LQVWUXPHQWDWLRQ�DOORZHG�IRU�WKH�SURGXFWLRQ�RI�SUHOLPLQDU\
SKRWROXPLQHVFHQFH�PDSV�IRU�VROXWLRQV�FRQWDLQLQJ�VHYHUDO�FKLUDOLWLHV�RI�&17V��

�� 'HVFULEH�EULHIO\�WKH�RXWFRPH�RI�SULRU�DOORFDWHG�SURSRVDOV�WR�WKH�&10�WKDW�DUH�QRW�LQFOXGHG�DERYH��7KLV�LV�PDQGDWRU\�LI
WKLV�SURSRVDO�LV�D�FRQWLQXDWLRQ�RI�D�SUHYLRXV�&10�SURSRVDO��,QFOXGH�

D� 7KH�SUHYLRXV�SURSRVDO�QXPEHU�V��
E� 5HVWDWH�WKH�SXUSRVH�
F� %ULHIO\�VXPPDUL]H�WKH�UHVXOWV�DQG�WKH�UROH�WKDW�&10�SOD\HG�
G� 3URYLGH�D�OLVW�RI�\RXU�SXEOLFDWLRQV�DQG�SUHVHQWDWLRQV�WKDW�FRQWDLQ�GDWD�REWDLQHG�IURP�XVLQJ�WKH�&10�

��������$V�SDUW�RI�&10�3URSRVDO�1R��YYYYY��RXU�JURXS�H[DPLQHG�SODVPRQ�H[FLWRQ�HQHUJ\�WUDQVIHU�LQ�V\VWHPV�RI�SODVPRQLF�
QDQRSDUWLFOHV�FRXSOHG�WR�IOXRUHVFHQW�G\HV��7UDQVLHQW�DEVRUSWLRQ�PHDVXUHPHQWV�FDUULHG�RXW�DW�WKH�&10�GHPRQVWUDWHG�HQKDQFHG�
GHFD\�UDWHV�RI�H[FLWHG�QHDU�,5�G\HV�GXH�WR�VWURQJ�FRXSOLQJ�ZLWK�WKH�SODVPRQLF�JDS�PRGH�RI�JROG�ERZWLH�GLPHUV�>,�FRXOG�QRW�JHW�DQ\�
VLJQLILFDQW�UHVXOW�XVLQJ�WKH�&10�HTXLSPHQW�GXH�WR�WKH�KXJH�JDLQ�PHGLXP�VODE�ZH�XVH��7KLV�LV�WKH�UHDVRQ�ZK\�,�KDG�WR�JR�WR�1'�WR�
SXPS�RQO\�RQH�ERZWLH�@��7KH�UHVXOWLQJ�SXEOLFDWLRQ�LV�FXUUHQWO\�XQGHU�SUHSDUDWLRQ��$OVR��WKH�WUDQVLHQW�DEVRUSWLRQ�PHDVXUHPHQWV�RQ�
GHFD\�UDWH�RI�QDQRSDUWLFOHV�ZLWK�YDULRXV�VKDSHV�UHYHDOHG�WKH�RULJLQ�RI�VDWXUDWHG�DEVRUSWLRQ�EHKDYLRU�IRU�QDQRSDUWLFOHV�XQGHU�KLJK�
SXPS�SRZHU��DQG�WKLV�SXEOLFDWLRQ�LV�FXUUHQWO\�XQGHU�SUHSDUDWLRQ�E\�3K'�FDQGLGDWH�Y�
���������:H�DOVR�KDYH�DQ�RQJRLQJ�QDQRIDEULFDWLRQ�SURSRVDO��1R��YYYYY��DW�WKH�&10�DV�D�FRPSOHPHQW�WR�WKH�QHZ�DFWLYH�SODVPRQLFV�
SURSRVDO�ZH�DUH�QRZ�VXEPLWWLQJ����

���5HIHUHQFHV��LQFOXGLQJ�UHOHYDQW�SXEOLFDWLRQV��0D[������FKDUDFWHUV�

>�@ 6�=RX�DQG�*HRUJH�&��6FKDW]��-RXUQDO�RI�&KHPLFDO�3K\VLFV�������������������
>�@ (��0��3XUFHOO��+��&��7RUUH\��DQG�5��9��3RXQG��3K\VLFV�5HYLHZ���������������
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>�@ ;��0LFKDOHW��)��)��3LQDXG��/��$��%HQWROLOD��-��0��7VD\��6��'RRVH��-��-��/L��*��6XQGDUHVDQ��$��0��:X�6��6��*DPEKLU�DQG�6��:HLVV�
6FLHQFH����������������������
>�@ -�6��6WHFNHO��6��&RH�6XOOLYDQ��9��%XORYL�DQG�0�*��%DZHQGL��$GYDQFHG�0DWHULDOV���������������������
>�@ 6��$��0F'RQDOG��*��.RQVWDQWDWRV��6��=KDQJ��3��:��&\U��(��-��'��.OHP��/��/HYLQD�DQG�(��+��6DUJHQW��1DWXUH�0DWHULDOV�������
�������
>�@ -��6RQJ��7��$WD\��6��6KL��+��8UDEH�DQG�$��9��1XUPLNNR��1DQR�/HWWHUV�������������������
>�@ 2��/��0XVNHQV��9��*LDQQLQL��-��$��6£QFKH]�*LO�DQG�-��*µPH]�5LYDV��1DQR�/HWWHUV��������������������
>�@ 6��*KRVK��6��0��%DFKLOR��5��$��6LPRQHWWH��.��0��%HFNLQJKDP��DQG�5��%��:HLVPDQ��6FLHQFH������������������

3OHDVH�VHH�DWWDFKPHQW�IRU�UHPDLQLQJ�UHIHUHQFHV�

&DSDELOLWLHV�DQG�8VDJH

��1DQRSKRWRQLFV

7UDQVLHQW�DEVRUSWLRQ�VSHFWURVFRS\
'D\V�3HU�9LVLW��
7RWDO�9LVLWV����
7RWDO�QXPEHU�RI�GD\V�RI�XVH����
1HDU�,5�SUREH
9LVLEOH�SUREH

7LPH�UHVROYHG�HPLVVLRQ�VSHFWURVFRS\
7RWDO�QXPEHU�RI�GD\V�RI�XVH����
7&63&�0LFURVFRS\

1XPEHU�RI�WLPHV�RI�XVH��
7RWDO�+RXUV�2I�8VDJH��

1HDU�,5�7&63&
7LPH�FRUUHODWHG�VLQJOH�SKRWRQ�FRXQWLQJ��7&63&��VSHFWURVFRS\

9LVLEOH�DQG�QHDU�,5�PLFURVFRS\
7RWDO�QXPEHU�RI�GD\V�RI�XVH����
1($5�,5�GHWHFWLRQ
9LVLEOH�GHWHFWLRQ
/DVHU�LOOXPLQDWLRQ
/DPS�LOOXPLQDWLRQ

6DIHW\

:LOO�WKH�SURSRVHG�DFWLYLW\�LQYROYH�WKH�XVH�RI�FDUFLQRJHQV��PXWDJHQV��RU�UHSURGXFWLYH�KD]DUGV�DW�WKH�$UJRQQH�IDFLOLW\"�
��1R

:LOO�WKH�SURSRVHG�DFWLYLW\�LQYROYH�WKH�XVH�RI�ELRKD]DUGV�DW�WKH�$UJRQQH�IDFLOLW\"�
��1R

:LOO�WKH�SURSRVHG�DFWLYLW\�LQYROYH�WKH�XVH�RI�KXPDQ�WLVVXH�PDWHULDOV�FHOOV�DW�WKH�$UJRQQH�IDFLOLW\"�
��1R

:LOO�WKH�SURSRVHG�DFWLYLW\�UHTXLUH�WKH�WUDQVSRUW�RI�86'27�6HOHFW�(WLRORJLFDO�$JHQWV�WR�WKH�$UJRQQH�IDFLOLW\"�
��1R

:LOO�WKH�SURSRVHG�DFWLYLW\�LQYROYH�WKH�XVH��FKDUDFWHUL]DWLRQ��RU�RWKHU�KDQGOLQJ�RI�UDGLRDFWLYH�PDWHULDOV�DW�WKH�$UJRQQH
IDFLOLW\"�
��1R
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:LOO�WKH�SURSRVHG�DFWLYLW\�UHTXLUH�WKH�XVH�RI�XVHU�VXSSOLHG�HTXLSPHQW�DW�WKH�$UJRQQH�IDFLOLW\"�
��1R

:LOO�WKH�SURSRVHG�DFWLYLW\�LQYROYH�VLJQLILFDQW�KD]DUGV��DW�WKH�$UJRQQH�IDFLOLW\��WKDW�DUH�QRW�LGHQWLILHG�DERYH"�
��1R

$WWDFKPHQWV

&10B6XUIDFH/DWWLFH3ODVPRQBUHIHUHQFHV�SGI
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